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CHAPTER 1 

INTRODUCTIO_N 

At the request of Congressman Ken Hechler (see app. I>, 
the General Accounting Office (GAO) reviewed the admmlstra- 
tion of the land reclamation requirements of the Tennessee 
Valley Authority (TVA) for contractors which strip (surface) 
mine under TVA coal purchase contracts. Our review was 
concerned mainly with the adequacy of TVA's reclamation re- 
qulrements under such contracts and the extent to which such 
requirements were enforced. We did not examine into the de- 
slrability of strip mining as a method of extracting coal. 

TVA is the Nation's largest producer of electric power 
and its largest consumer of coal. It generates, transmits, 
and sells power to 161 distribution systems, 46 industries 
which have large or unusual power requirements, and 11 Fed- 
eral installations. 

In calendar year 1970 TVA purchased more than 33.6 mil- 
lion tons of coal for generating power at its 11 steam 
plants, About 53 percent of that amount came from strip 
mines and represented about 13 percent of the total strip- 
mined coal produced in the six States where TVA bought coal. 

The following table shows the total production of coal 
in calendar year 1970 in the six States where TVA purchased 
strip-mined coal, the quantity of that coal produced through 
strip mining, and the quantity and percentage of each of 
the State's production of strip-mined coal purchased by TVA. 

State 

Total Total 
production strip-mined 

of coal coal 

Strip-mined coal 
lxuzchased by TVA 

Percent of 
State's 

Quantity production 

(tons> 

Alabama 20,560,000 11,482,OOO 798,813 6 96 
Illinoxs 65,119,OOO 33,026,OOO 333,826 1 01 
Indiana 22,263,OOO 20,169,OOO 190,462 94 
Kentucky 125,305,OOO 62,695,OOO 14,121,885 22 52 
Tennessee 8 237.000 3,886,OOO 2,344,016 60 32 
Vlrgxtla 35,016,OOO 6.998.000 137,263 1 96 

276.500,OOO 138.256.000 17.926.265 12 97 
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METHODS OF STRIP MINING 

There are two primary methods of strip mlnlng--area and 
contour Area strip mining 1s done on relatively flat ter- 
rain. Through the use of earthmovers, such as bulldozers 
and large power shovels, the operator digs an lnltlal trenc'h 
or pit by removing the overburden (earth, rock, and other 
materials w'hich lie above a coal deposit) to expose part of 
the coal deposit. As each succeeding parallel pit 1s made, 
the overburden 1s deposited In the pit previously excavated 
The last pit 1s usually left unfilled with an exposed high- 
wall (vertical cliff) which 1s as 'high as the thickness of 
the overburden and the coal removed, and t'he pit often fills 
with water Thus, unless the terrain is graded and leveled, 
area strip mlnlng produces ridges similar to a great concen- 
tration of small hills, as shown in the following photograph. 

Scene m Jackson County, Ala , of ridges resulting from 
an area strip-mmmg operation prior to any grading 

Contour strip mining, most commonly practiced where 
coal deposits are In rolling or mountainous terrain, con- 
sists of removing the overburden above the coal seam and 
creating a shelf or bench on the hillside bordered by a 



highwall w'hich may exceed 100 feet. The overburden, removed 
by bulldozers and large power shovels, generally Is-cast 
over the side of the hill or stockpiled on the outermost 
part of the bench. tich of the overburden stockpiled on the 
bench slides down the 'hill as it 1s loosened by rain and by 
the freezlng and thawing weather cycles Unless controlled 
or stabilized, the discarded overburden (spoil) can cause 
severe erosion and landslides. The following photograph 
shows a mountainous area where contour strip mining has been 
used 

Scene m Campbell County, Tenn , of the results 
of a contour strip-mining operation 

Strip-mining operations have been the subJect of in- 
tense controversy in t'he United States because of their ef- 
fect on the environment through acid pollution and destruc- 
tion of t'he ~011, land erosion, landslides, sedlmentatlon 
in streams, deterrence of vegetation and wildlife, and un- 
sightly scarring of mountainous terrain 

TYPES OF COAL PURCHASE CONTRACTS 

TVA purchases coal from strlp-mine sources under three 
types of contracts--term, emergency, and spot--depending 
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‘qp.” g i -  ,  

upon the length of the contract period Term contracts, 
awarded on the basis of competitive bids, must be for a mln- 
lmum of 6 months and must require a production level of not 
less than 500 tons a week and a total commitment of at least 
25,000 tons. Term contracts account for most of TVA's coal 
purchases Emergency contracts, awarded through negotra- 
tron, are usually for periods up to 6 months, although some 
are for several years. Spot contracts, awarded on the basis 
of competitive bids, are for periods of 4 weeks or less. 
In calendar year 1970 TVA purchased 85 percent of its coal 
under term contracts, 13 percent under emergency contracts, 
and 2 percent under spot contracts. 

, 

TVA began including reclamation requirements in all of 
its term contracts for strip-mined coal in 1965. It has in- 
cluded the requirements in emergency contracts on a judg- 
mental basis since 1965. The major fact influencing such a 
judgment was the length of the contract period, All active 
emergency contracts contain reclamation requirements Since 
September 1971 TVA has included reclamation requirements 
also in spot contracts. In the 3-month period ended Novem- 
ber 1971, TVA awarded 81 spot contracts which included the 
reclamation requirements. 

TVA's coal purchase contracts are awarded, administered, 
and enforced by its Division of Purchasing, Fuels Procure- 
ment Branch, in Chattanooga, Tenn. Inspection of mining 
operations and reclamation activities is done by TVA's Di- 
vision of Forestry, Fisheries, and Wildlife Development, 
Forest and Habitat Revegetation Section, in Norris, Tenn,, 
near the area in which the greatest amount of mountain strip 
mining occurs. This section has a supervisor and five in- 
spectors to inspect reclamation work performed by contrac- 
tors under TVA coal purchase contracts. 

From 1965 through November 1971, TVA awarded 329 coal 
purchase contracts which contained reclamation provisions. 
During that period it awarded some emergency and spot con- 
tracts which did not contain reclamation requirements. At 
the time of our review, however, all active contracts con- 
tained reclamation requirements, The following schedule 
shows the types and status of the 329 contracts as of De- 
cember 1, 1971. 



Type and status of contracts 

Term and emergency: 
Active mining 56 
Deliveries completed but contractor 

not released from reclamation re- 
quirements 166 

Deliveries completed and contractor 
released from reclamation require- 
ments 26 

Spot (all since September 1971) 

Number of 
contracts 

248 

Total 
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TVA'S RXLAMATION RJZQUIEHENTS 

The reclamation requirements formulated by TVA m 1965 
were that the contractor was (1) to bury all toxic materials, 
(2) to keep the drainage free of spoil and to control water 
runoff, (3) to grade the spoil banks to provide for revege- 
tatlon, (4) to revegetate the stripped areas, and (5) to com- 
plete required reclamation work within 24 months after the 
delivery of all the coal supplied under the contract. In- 
cluded In the provisions were the following broad, general 
phrases "as closely as practicable following the mining 
operation," "as necessary," 
tlcable." 

and "to the maximum extent prac- 
The 1965 provisions are included as appendix II. 

In February 1968 TVA modified its reclamatron requlre- 
ments to add a paragraph (paragraph g) on the prevention of 
landslides. (See app. III.> All other requirements of the 
1965 provisions remained the same, 

In December 1970 TVA again modrfled its requirements 
(1) to prohlblt mining within 100 feet of any stream chan- 
nel, (2) to require additional grading to improve the gen- 
eral appearance of the mine area, (3) to require scalping 
(removmg organic material on the original slope) and to 
control bench width, (4) to prohibit mining on slopes steeper 
than 280, (5) to specify revegetation requirements, including 
hydroseeding (the sowing of grasses, shrubs, and trees by 
spraying a solution of the applicable seeds, fertlllzers, 

/I 
mulch, and water on the land to be planted), and (6) to re- 

i qulre construction of silt basrns in dralnage channels below 
mLning operations, to help control siltation. (See app. IV.1 

In December 1971 TVA adopted new strip-mine reclamation 
and conservation requirements, Under these requirements TVA 
will not award any contracts unless the bidder has previously 
submitted to TVA a mining plan of the area from which the 
coal being bid on will be mined. The plan must meet all of 
TVA's reclamation and conservatron requirements. In addition, 
TVA will have the contractual right to prohlblt mining in 
certain areas where serious reclamation, pollution, or es- 
thetic problems would be encountered. 

TVA also modified its reclamation requirements by adding 
more stringent provisions and by stating more specifically 
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previous requirements that had been stated generally, For 
example, such terminology as "to the extent practicable" and 
"as necessary" was elimmated. The maJor modlflcations In- 
cluded speclficatlon of 

--crlterra for road burldIng; 

--llmrtatlons on slope steepness, bench widths, scalTl+ng, 
and handling of sporl materials; 

--burial of toxrc materials to a minimum depth of 
4 feet, 

--time schedules for gradrng and backfllling; 

--the types of and tune schedule for planting trees and 
grasses; 

--the amounts of seed and fertilizer to be used; and 

--criteria for determlnlng a seeding or planting 
failure. 

Also the December 1971 reclamation provlslons require 
the establishment of a reclamation account equaling 2 percent 
of the face value of a contract during its frrst year, or 
3 percent in the case of contracts of less than a year. TVA 
will hold the funds In thzs account until such time as its 
reclamation requirements have been fully satrsfled, or TVA 
may use the funds to perform reclamation itself if the con- 
tractor falls to satisfy the contract reclamation requlre- 
ments. In the event that reclamation costs exceed the amount 
covered by the contractor's reclamation account, the con- 
tractor remains liable for all excess costs. (See app. V.> 

A TVA offlclal stated that TVA was attempting to re- 
negotiate the mcluslon of the new reclamation provisions 
into all contracts expiring after June 1972. The expiration 
dates are the dates on which the final coal deliveries are 
to be made. 

We examined contract and lnspectlon records and visited 
the strip-mme sites for 25 selected coal purchase contracts. 
The basis for our selection is described m the next chapter. 
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TVA personnel accompanied us on our vxslts to the 
25 mxning sites. We lntervlewed TVA offxlals and dlscussed 
strip mining and reclamation with mine operators In Tennessee 
and with directors of the reclamation divlslons m the States 
of Kentucky, Tennessee, Pennsylvania, and West Vlrgmra. 

TVA furnished us with its comments on the matters dls- 
cussed In this report and with a statement of background In- 
formation (see app. VI) on the development of its reclamation 
policies. We considered TVA's comments m preparing this 
report. 



CHAPTER 2 

ADEQUACY AND ENFORCEMENT OF --- 

TVA'S RECLAMATION REQUIREMENTS 

In 1959 TVA Joined the Tennessee Department of Conser- 
vation and Commerce rn a strip-mine survey in Tennessee; 
since 1960 TVA has worked with State officials of all the 
coal-producing States in the Tennessee Valley region in de- 
veloping and supporting State leglslatlon to regulate strip 
mining, 

TVA's view is that, to have adequate reclamation of 
strip-mined areas, States must enact and enforce stringent 
reclamation legislation to conform to each of the respective 
States' unique combination of geologic, topographic, economic, 
and social conditions. However, because only three of the 
six States where TVA purchased coal had enacted strip-mining 
reclamation legislation by 1965,TVA established reclamation 
requirements for inclusion in Its coal purchase contracts, 

By 1969 all six States had enacted legislation requir- 
ing reclamation of strip-mined lands; however, according to 
TVA officials, this legislation varied in degrees of effec- 
tiveness and enforcement. Therefore in 1970 and 1971 TVA 
again strengthened its reclamation requirements to lncorpo- 
rate recent technological developments related to slope re- 
strictions, placement of overburden, structures to control 
water flow and siltation, and a year-round vegetation effort 
including the use of mulches and fertilizer. 

Through November 1971 TVA's reclamation requirements in 
coal purchase contracts were stated in broad, general terms 
which did not provide sufficiently precise standards to 
achieve adequate reclamation. TVA's 1971 requirements are 
more specific than any of its earlier versions and are a 
significant improvement in TVA's approach to reclamation of 
strip-mined lands. However, TVA could improve its reclama- 
tion activities, we believe, by placing greater emphasis on 
steepness-of-slope restrictions, grading requirements, and 
factors affecting successful revegetation and through a 
stronger enforcement and inspection program. 
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The 25 contracts we selected for revxew were either 
term or emergency contracts in various stages of reclamation. 
Some contracts had not been completed and were in the active- 
mining stage; some had been completed with respect to coal 
deliveries but not with respect to reclamation work; some 
had been completed as to both coal deliveries and reclama- 
tion work. These contracts contained the 1965, 1968, or 1970 
version of TVA's reclamation requirements, as shown in the 
following table, 

TVA Number of 
reclamation contracts selected 

requirements Term Emergency Total 

1965 10 2 12 
1968 4 5 9 
1970 2 2 4 - 

Total 9 = 25 z 

We did not include any spot contracts in our sample because 
reclamation requirements were not included in such contracts 
before September 1971, 

The contracts we selected covered mining operations in 
the four States from which TVA buys most of Its strip-mined 
coal: Kentucky, Tennessee9 Alabama, and Illinois. We com- 
pared the reclamation requirements of these four States with 
the 1970 and current (1971) versions of TVA's reclamation 
requirements. TVA's current requirements closely parallel 
Kentucky's requirements. TVA's current requirements are more 
precise and more stringent than the requirements of Tennessee, 
Alabama, and Illinois. 

Although no contracts containing TVA's 1971 reclamation 
requirements had been awarded up to June 29, 1972, our ob- 
servations on TVA's reclamation actxvities, discussed In the 
following sections of this chapter, consider the impact of 
such revised requirements on specific problem areas, 
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LIMITATIONS ON MINING ON STEEP SLOPES 

TVA's first restriction on mrnlng on steep slopes was 
rncluded rn the 1970 reclamation provisions whrch speclfred 
that mrnlng not be performed on any slope greater than 280 
and that materials from second or subsequent mane cuts not 
be placed on the outer one-third of the bench created by the 
first mine cut. 

The 1965 requirements contarned no reference to mrnrng 
on steep slopes or to the preventron of landslides. The 
1968 requirements contained no reference to mrnrng on steep 
slopes bu; did specify that nunang be conducted and spoil 
material be handled so as to prevent landslides and that 
bench wrdths be controlled rn relation to the steepness of 
slope. 

TVA's 1971 requirements contained the same slope lrmrta- 
trons as did the 1970 requirements; however, they speclf- 
really limrted scalping drstances and bench wzdths in direct 
relation to the steepness of the slopes above and bXow the 
coal seam berng mrned. (See app. V > 

The operations under 13 of the 25 contracts we reviewed 
were in mountainous areas requiring contour mining, only four 
of the 13 contracts contained the 1970 requirements whrch 
included specrfrc slope restrictions for preventrng land- 
slides. However, slides had occurred at two sites whrch 
were subJect to the slope restrictrons and at three other 
sites All but one of the slrdes appeared to have stabilized, 
and attempts had been made to revegetate the mountain slopes. 

Despite the slope restrictions imposed on a strip-mrnrng 
operation in 6 bell County, Ten%, the operation has ex- 
perienced seven slides, 
24O and 280. 

al.1 of which were on slopes between 
A TVA off%cial informed us that the contrac- 

tor's engineer had examined the area prror to mining and had 
not antscrpated any slides. 0ne coal seam did not hold as 
expected, and the slrdes resulted. TVA asked the contractor 
to refrain from rmnang on that seam untrl a study could be 
made of the satuatron. The contractor stopped mrnrng at 
these sites but moved around the mountain and continued mm- 
ing. The landslide study had not been completed at the close 
of our review. 
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TVA offrcrals rnformed us that TVA's current bench-wrdth 
slope requrrements, coupled with Its materrals-handlrng and 
revegetatron requrrements, and Its abrlrty to lrmrt mrnlng 
where reclamation failures may occur due to geology or other 
circumstances should mrnimrze landslides where strip mining 
is conducted on steep slopes 

A TVA director advised the Subcommittee on Minerals, 
Materials and Fuels, Senate CommIttee on Interior and Insular 
Affairs, 
on slopes 

that rgclamation requirements limiting strip mining 
of 28 or less should be changed to limit it to 

slopes of 24O or less, to provide greater insurance against 
permanent damage and to provide for the protection of es- 
thetic values. 
up to 28' 

In areas where it is determined that slopes 
could be mined with no risk, the Director stated, 

mining could then be authorized by specific action of the 
TVA Board of Directors. 

The biggest advantage to lrmrting mrnlng on steep slopes 
1s the reduced posssbrlity of landslides In vrew of the 
slrdes whrch occurred on slopes whrch met TVA's current slope 
lrmrtatrons, TVA should consider the need to further limit 
mining on steep slopes 

TVA informed us that the 28O slope was the maxrmum slope 
on which mining could be done and allowed TVA to declare 
areas having lesser slopes to be unmrnable if it appeared 
that landslides or other reclamation failures might occur, 
TVA indicated that rt would limit mining to slopes where 
proper reclamation could be obtained 
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GRADING REQUIREMENTS AFTER 
CONTOUR STRIP KNING 

TVA's requirements allow contractors to leave a vertl- 
cal hrghwall m mountainous areas where contour strip mlnrng 
was conducted, I'he requzements specify that the final bench: 
be sloped downward and In toward the hlghwall at a grade not 
to exceed loo and m a manner that prevents depressions 
which may entrap water. However, we believe that a requlre- 
ment to grade the bench -Ln such a manner that rt slopes away 
from the hlghwall would be preferable m that the reclarmed 
area would more closely conform to the orlglnal contour of 
the land, would mlnlmrze the entrapment of water, and would 
drmlnlsh the view of the unsightly hlghwall. 

TVA's 1965 and 1968 reclamation requirements speclfled 
that the contractor grade the spoil banks only as necessary 
to provide for the reestablishment of vegetation, In 1970 
the requrrements were slightly expanded to specify addltlonal 
grading to improve the general appearance of the mined area. 
None of the requirements dlstlngulshed between area and con- 
tour strip minrng 

The 1965, 1968, and 1970 reclamation requirements gen- 
erally resulted In lrttle more than strike-off grading In 
area strip mining-- a bulldozer leveled off the tops of the 
spoil rows to wrdths of about 15 feet. The 1971 requirements 
for area strip mlnlng specify that the contractor grade and 
backfrll the mined area to the approxunate orlglnal contour. 

TVA's 1971 requirements for grading specify that the 
face of the coal seam, the bottom of the pit; and all toxrc 
materials, metal, lumber, and other mrnlng refuse be covered 
with spoil to a depth of at least 4 feet, provided, however, 
that the coal seam may be covered by a permanent water em- 
poundment, If approved by TVA, Previously this clause was 
stated m general terms and merely required that mining ref- 
use be buried. 

TVA previously had no requirements pertaining speclfl- 
tally to grading of contour strip-mined areas. Although the 
current grading provlslons are more specrflc, they still do 
not provide for alleviating the exposed hrghwall. 
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We were advlsed by a TVA offxlal that It would be ex- 
pensive to alleviate the hlghwall resultrng from contour strxp 
mlnlng and that TVA was stxtdyxng new techniques for contour 
strip minxng and reclamatxon, lncludrng those for reducrng 
or elxminatmg hrghwalls. This study was being conducted 
under a special contract for the mrnlng of TVA's coal re- 
serves In Campbell County. No deflnste conclusrons had been 
reached by the close of our review. 

We vxslted the Pennsylvania State Bureau of Land Pro- 
tection and Reclamatron, Mine Reckmatron Dxvxslon, and In- 
spected various strip-mme sites xn Pennsylvanla to determine 
what was being done m that State to eliminate hlghwalls. 
Although Pennsylvanxa does not have many 3,000-foot-high 
peaks slmllar to those where mlnlng 1s conducted In Tennessee, 
we were advised that minrng was performed on slopes of the 
same or greater degrees. During our vlslt we observed five 
mrnlng sites on slopes which ranged from 190 to 26O. 

A Pennsylvania offxlal advxsed us that at one tlTne con- 
tractors were permitted to grade the hlghwall to a downward 
slope of 45O and the adJoining bench to an upward slope of 
150. Because that sloping collected water and caused ero- 
sion, the offlcral said, the contractors currently were re- 
quired to grade to a rolling slope of no more than 35O. 

The followrng lllustratlon shows the difference in 
1 grading required by TVA and that required by Pennsylvania. 

/' 
The grading required by Pennsylvania tends to prevent acid 
mllze dramage, water entrapment, and landslldes. 
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COMPARISON OF IWAL GRADING UNDER TWA 
AND PENNSYLVANIIA RENA ATIQM REQlUlREMEMTS 

TVA ACCEPTABLE GRADING FOR CONTOUR MINING 

PENNSYLVANIA ACCEPTABLE GRADING FOR CONTOUR MINING 
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FACTORS AFFECTING SUCCESSFUL REVEGETATION 

TVA's requmements for revegetatlon were the same m 
both the 1965 and 1968 versrons of its reclamation provr- 
s1ons. These provIsions required contractors to revegetate 
stripped areas with trees--or, wrth TVA's approval, with 
grasses, legumes, and shrubs-- to Insure that the stripped 
land would be covered with well-distrrbuted vegetation. In 
1970 TVA modified its revegetatlon provisions to require 
hydroseeding and the planting of deep-rooted trees. 

None of these requirements specified (1) what types or 
quantities of trees, grasses, shrubs, and fertilizers should 
be used, (2) a survival rate, or (3) what constituted sur- 
vival or failure of revegetation attempts. 

TVA's current requirements are much more detailed than 
the prior versions. They specify the types and quantities 
of vegetation and fertilizer required and when the vegeta- 
tion must be planted; define what TVA considers to be an 
acceptable survival rate for revegetation; and clarify the 
time schedule for revegetation. 

Soil acidity, rocks, loss of topsoil, and improper 
planting techniques can adversely affect revegetation, We 
noted all of these problems during our visits to different 
mining sites included in our review. 

Problem of excess soil acidity 

Seven of the 25 mining sites we visited had some amount 
of soil acidity which affected the revegetation efforts 
Revegetation had been attempted at most of the sites with 
varying degrees of success. The size of the affected areas 
differed widely Reclamation efforts of only one of the 
seven contractors had been accepted by TVA. We noted that 
some loss of vegetation had taken place since TVA's accept- 
ance of the reclaimed area 

Coal deposits usually are accompanied by toxic materials 
which, when exposed to air and water, form sulphuric acid. 
This, and other chemical compounds resulting from strip min- 
ing, can have severe, adverse effects on plant and marine 
life 
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TVA's earlier reclamation provisions required the con- 
tractor, as soon as practicable after mining, to cover coal 
seams and bury all toxic materials, including coal wastes 
and strongly acid shales. The current reclamation provl- 
sions are generally the same as the prior provisions but re- 
quire the contractor to bury the materials to a depth of at 
least 4 feet. This work is to be completed within a spe- 
cific time (15 days) and 1s never to be more than 1,500 feet 
behind the final-cut coal removal; reclamation work in any 
area is to be completed not later than 6 months following 
initial disturbance of the area. The current provisions 
also permit TVA to prohibit mining in areas where reclama- 
tion may be questionable because of acid soil conditions. 

We were advised by officials of the Northeastern Forest 
Experiment Station, U.S. Forest Service, Department of Ag- 
riculture; the Commonwealth of Pennsylvanla; and the U.S 
Geological Survey, Department of the Interior, that the 
acidity of the soil could be determined prior to starting 
any mining operation by: 

1. 

2 

3. 

Core drilling--Drilling to remove a core of the 
earth's surface to show the types and the composl- 
tlon of soil covering the coal seam 

Soil sampling 

Engineering expertise--Mining engineers, after allow- 
ing for variation in height and contour, can deter- 
mine the level of soil acidity for a proposed mine 
from the results obtained from sorl testing at an 
operative or inoperative mine on an adjacent hill 
because both coal seams are generally of the same 
composition. 

TVA officials advised us that soil acidity could be de- 
termined prior to mining but that, for economical reasons, 
the tests necessary to determine the acidity were not al- 
ways made. 

TVA officials said that TVA had never refused to award 
a contract because of soil acidity even when such a condo- 
tion was known to exist, as on the Jellico seam in Tennessee. 
They also said that reveg?tatlon attempts on the Jellico 
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seam had produced mixed results because the spoil from one 
cut might not be acid while that from another cut might be 
highly acid One TVA official said that, under current rec- 
lamation requirements, problem seams would be evaluated in- 
dividually and might be deleted from an approved mining plan 
as a seam which was unminable, 

We believe that TVA should give careful attention to 
the problem of excess sorl acidity prior to including an 
area in an approved mining plan, to minimize the number of 
areas where revegetation may not be successful. 

Other problem areas 

Improper planting techniques resulted in a poor survival 
rate at a site in Sequatchie County, Tenn,, where we saw as 
many as four pine seedlings planted in the same hole. We 
saw that seedlings had been stuffed into shallow holes, which 
resulted In the roots'belng doubled up, instead of planted 
in holes of appropriate depths, which would have permitted 
proper spreading of the roots. TVA officials have informed 
us that they do not supervise the planting of any vegetation 
because it is the responsibility of the contractors How- 
ever, TVA's 1971 requirements, as stated on page 20, should 
help to reduce the number of such sltuatlons. 

The area in Sequatchie County was planted in 1969. 
Black spoil could be seen on top of the area which had been 
planted We believe that, if the topsoil had been stock- 
piled and had been used to cover this black spoil after 
grading, the chances for successful vegetation would have 
been increased TVA's current requirements do not provide 
for stockpiling topsoil and using it to cover spoil after 
the mining operation has been completed. 
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NEED FOR ACHIEVING 
TIMELY CONTRACTOR COMPLIANCE 
WITH RECLAMATION REQUIREMENTS 

TVA's coal purchase contract provided for enforcement 
of reclamation by (1) termrnating the contractor's right to 
make deliveries, (2) forfeiting the contractor's performance 
bond, and (3) normal breach of contract remedies. 

In 1971 TVA stopped deliveries of coal shipments from 
three contractors in northern Tennessee because two of the 
contractors were operating on slopes in excess of TVA's 
limrt of 280 and the third had failed to control landslides. 
Although TVA, under the coal contract, can refuse deliveries 
from a contractor which is mining on a slope steeper than 
28O, it cannot stop the contractor from mining on such slopes 
and selling the coal to someone else. Tennessee's reclama- 
tion requirements did not contain any restrictions on strip 
mining on steep slopes. 

TVA's Division of Law informed us that TVA had no legal 
means, under its earlier reclamation provisions, for requiring 
reclamation of lands from which TVA refused to accept deliv- 
eries of coal. Under the new reclamation requirements, how- 
ever, the contractor must submit a mining and reclamation 
plan which TVA must approve before awardLng a contract. If 
the contractor mines an area included in the approved plan 
and violates the reclamation requirements, TVA, under the 
contract, can require the contractor to do the reclamation 
work or TVA can have the reclamation work done at the con- 
tractor's expense, regardless of whether the coal was deliv- 
ered to TVA or to someone else. 

Under term contracts containing the old reclamation re- 
quirements, TVA required the contractors to have performance 
bonds. The bonds covered all facets of the contracts, in- 
cluding reclamation. We were informed that in some instances 
TVA had not obtained bonds on emergency contracts because 
the contractors were unable to obtain such bonds. 

TVA's earlier reclamation requirements specified that 
the reclamation efforts be completed no later than 24 months 
after the delivery of all coal to be supplied under the con- 
tract, unless TVA agreed to a longer period of tune. TVA's 
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policy for extending time for completion of reclaiiatlon was 
vague and InconsIstent. TVA told us that the contractor 
had an oblrgatson to reclarm the land whether or not the 
contractor received a formal extensron of trme. 

TVA has not enforced this 24-month requrrement In many 
cases. As of December 1, 1971, TVA had not released 46 term 
contracts for whrch coal delrverzes had been completed for 
more than 2 years. Of these 46 contracts, 18 had been com- 
pleted for more than 4 years, three of the 18 had been com- 
pleted for more than 5 years. 

TVA had never taken legal action against a bonding com- 
pany for a contractor's failure to adequately recla-rm the 
land. TVA had taken the positron that no contractor had 
falled to perform reclamatron, although some took longer than 
others. 

A TVA offlclal stated that the contractors Involved In 
the 46 contracts were cooperating with TVA to complete rec- 
lamation, However, for various reasons, such as sol1 acrd- 
ity, rocky condatlons, or weather, the reclamatron had not 
been successfully completed at the trme of our review. TVA, 
In commenting on a draft of this report, stated that the 
fact that TVA had not released contracts up to 5 years after 
dellverles have been completed was the result of Its contln- 
ulng effort to obtain satisfactory reclamation rather than 
its lack of dllrgence, TVA stated that, had the contracts 
been released earlier, the contractors could not have been 
required to complete reclamatron. We are not suggesting that 
contracts be released earller,but we are suggesting that con- 
tractors be required to perform the reclamatron work prompt- 
ly, as required by the contract. The longer a contractor 1s 
allowed to delay reclamation, the more environmental damage 
1s apt to occur to the land. 

TVA's current reclamation requrrements do not provide 
for performance bonds for reclamation work but do provide 
for the establrshment of a reclarnatlon account to help insure 
satrsfactory performance of reclamatzLon, The account will 
be funded by withholdrng amounts from payments due to the 
contractors. The amount to be wlthheld from the first year's 
face value of contracts extending longer than 1 year 1s 
2 percent, For contracts of less than 1 year, 3 percent of 
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the face value of the contract 1s to be wrthheld. If a con- 
tractor fails to complete reclamation to TVA's satrsfactlon, 
TVA may use the funds In the account to contract for rec- 
lamatron or to do the reclxnatlon Itself. The performance 
bond stll'l will be required by TVA for the other performance 
aspects of the contract. The performance bond requrred by 
TVA 1s In addltlon to any bonds required by a State. 

We believe that the reclamation account should help 
provide a means for bringing about satisfactory performance 
by contractors of reclamation In future contracts. However, 
TVA 1s still faced with the problem of effective reclamation 
for the earlier contracts where dellverles have been com- 
pleted but where the contractors have not met the reclamation 
requirements. 

We recognize that there are rnherent differences between 
reclamation programs carrred out by governmental units pos- 
sesslng statutory and regulatory authority and TVA's rec- 
clamatlon program which 1s carried out under coal procurement 
contracts. However, we belleve that TVA could strengthen 
the enforcement of Its reclamation requrrements by estab- 
llshmg guldellnes on the types of enforcement actron that 
should be taken when contractors are not reclaiming the land 
In accordance wrth contract requirements. 
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NEED FOR A MORE EFFECTIVE INSPECTION PROGRAM 

TVA's inspection program had weaknesses which stemmed 
from a lack of adequate procedures for conductLng and re- 
porting on inspections of reclamation activities, 

At the time of our review, TVA had five full-time in- 
spectors and a section supervisor performing TVA's inspec- 
tions of reclamation activities under the 329 contracts in 
six States. The supervisor spent about 30 percent of his 
time on inspection duties. The supervisor and the chief 
inspector have bachelor's degrees in forestry, three lnspec- 
tors have associate degrees in forestry, and the fifth in- 
spector has an associate degree In wlldllfe management. The 
Inspectors receive on-the-Job training by accompanying ex- 
perienced inspectors on lnspectlons and by conducting in- 
spections themselves. According to a TVA official, it takes 
about 1 year for a person to become an effective inspector. 

TVA's expenditures for inspections of strip-mined areas 
have increased each year since the inception of its inspec- 
tion program. The following tabulation shows the annual ex- 
penditures. 

Fiscal year Expenditures 

1966 $12,546 
1967 25,975 
1968 33,299 
1969 36,694 
1970 40,269 
1971 79,059 

The Increase rn expenditures from 1970 to 1971 reflects 
program expansion as well as a change in the method of ac- 
counting to fully show the costs of the program. Prior to 
fiscal year 1971, reclamation inspection costs did not in- 
clude salarres of employees who spent only a small percent- 
age of their time on strip-mine reclamation inspections. In 
addition to such costs, reclamatlon inspectlon costs pre- 
sently include expenditures for inspectors' salaries, per 
diem, transportation, supplies, and photography. 
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TVA's stated rnspection policy was to inspect mining 
sites in Kentucky about three or four times a year and to 
inspect sites in the other States at about 2-week intervals. 
However, we were advised by a TVA official that TVA's fre- 
quency of inspection depended on the State's requirements, 
the status of the contract, the location of the site, and 
the time of year. For example, TVA informed us that sites 
in Kentucky were visited about thrice a year because Kentucky, 
with more than 40 inspectors, had a better reclamation pro- 
gram than any of the other States from which TVA buys coal. 

TVA inspectors visit mining sites most frequently during 
the active contract period when coal deliveries are being 
made. For example, at a site in southern Tennessee, TVA 
averaged 1.8 inspections a month during the 6-month period 
of active mining and less than one a month for the remaining 
39 months required to complete the reclamation required by 
the contract. 

TVA's inspectors, headquartered in Norris, Tenn., visit 
strip-mining sites near Norris more frequently than more 
distant sites, such as those in western Kentucky and Illinois. 
On the average, TVA visited the sites in northern Tennessee 
more than once a month, whereas it visited sites in western 
Kentucky and Illinois only about twice a year. TVA officials 
told us that the mining sites near Norris were inspected more 
often because most of the contour strip mining was done in 
this area of Tennessee and because Tennessee"s reclamation 
law was weak. 

No inspections were made from March 1970 to November 
1971 at the five western Kentucky sites included in our re- 
view; no inspections were made from June 1970 to November 
1971 at the Illinois site included in our review. TVA of- 
ficials told us that they had not inspected sites in western 
Kentucky and Illinois during those periods because TVA had 
only three inspectors; area strip mining was being performed 
that did not require frequent inspections, the Kentucky law 
was strong, and the operators were large, responsible coal 
companies. 

In September 1971 TVA began including reclamation re- 
quirements in spot contracts. Through November 1971 a total 
of 81 such spot contracts had been awarded. TVA was unable 
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to rnspect the mrnrng operations and reclamation work as- 
socrated with each spot contract because the coal being fur- 
nlshed under such a contract had already been mined In many 
cases and represented a part of the contractor's production 
from various sites or from one large mlnlng site. Therefore 
ldentrflcatlon of the exact area from which coal was sup- 
plied to TVA was dlffrcult. 

We were advised by a TVA offrclal that TVA did not have 
written instructlons on inspection procedures, requirements, 
or the preparation of lnspectlon reports. Although lnspec- 
tlon reports generally were prepared, they drd not always 
show the extent and adequacy of contractor compliance with 
the reclamation requirements. The report 1s basically a 
yes-or-no checklist, The inspector evaluates mining opera- 
tions, grading, water control, haul roads, and revegetatlon 
by the use of codes 1 through 3. Code 1 means that a func- 
tion of the operation 1s acceptable, code 3 means that an 
enforcement actaon by TVA 1s required because the contractor 
has vrolated a contract provlsaon or reclamation requirement, 

TVA's reclamatron requirements require, for example, 
that the contractor cover all coal seams and bury all toxic 
materials lncludlng coal wastes and strong acid shales. We 
found that at four of the sites covered by our review the 
contractor had not met this requirement. However, the In- 
spection reports for these same sites showed that grading was 
satisfactory and that coal wastes had been burled. For ex- 
ample, two inspectors prepared a report, dated September 2, 
1971, on an operation in Tennessee that was Inspected 15 
times during the ll-month period ended November 1971. The 
report stated that toxic materials had been burled and that 
the area had been adequately backfilled and was ready for 
plantzng. Our visit to the same site in October 1971 showed 
that coal wastes had not been burled; in our oplnlon, the 
area had not been adequately reclaimed for revegetatlon. 

TVA's Inspection program could be strengthened If TVA 
established procedures for use In performlng and reporting 
on inspections which would provrde guidance as to the fre- 
quency of lnspectlons and which would require inspectors to 
document therr conclusions as to the extent and adequacy of 
the contractors' compliance with reclamation requirements. 
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CONCLUSIONS 

TVA's earlier reclamation requirements did not Provide 
sufficiently precise standards for achieving adequate rec- 
lamation The requrrements did, however, represent a slg- 
nificant step toward minimizrng the damages caused by strip 
mining. TVA's 1971 requirements represent a significant 
improvement in TVA's approach to reclamation of strip-mined 
lands 

TVA's reclamation requirements could be improved fur- 
ther by provrding for: 

--Greater restrictlons on strip mining on steep slopes. 

--Grading the final bench on contour strip-mlnlng sites 
to closely conform to the original contour of the 
land and thereby minimize the entrapment of water and 
diminish the view of the unsightly highwall. 

--Careful attention to the problem of excess ~0x1 acid- 
ity prior to including an area in an approved mining 
plan 

--Stockpiling and using topsoil to enhance revegeta- 
tlon 

TVA informed us that it had been studying the feasibll- 
ity of lmplementlng improvements rn the above areas, At 
the time of our review, however, action had not been taken 
to incorporate such improvements as part of TVA's reclama- 
tion requirements 

Additionally, TVA could strengthen the enforcement of 
its reclamation requirements by: 

--Establishing guidelines on the types of enforcement 
action that should be taken when contractors are not 
reclaiming the land in accordance with contract re- 
quirements. 

--Establishing procedures for use in performing and re- 
porting on inspections which would provide guidance 
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as to the frequency of inspections and which would 
require inspectors to dbcument their conclusions as 
to the extent and adequacy of the contractors' com- 
pliance with reclamation requirements, 

30 



CHAPTER 3 

OTHER RECLAMATION PROBLEMS 

We noted some additional matters which affect TVA's pro- 
gram to successfully reclaim the land stripped by contractors 
furnishing coal to TVA. These matters involve the problem 
of reclaimrng orphan land and the lack of uniform reclamation 
requirements among Federal agencies and States. 

RECLAMATION OF ORPHAN LANDS 

Orphan lands (lands strip mined prior to the existence 
of Federal or State regulatory laws) represent a problem from 
both the esthetic and the environmental viewpoints. The or- 
phan lands remallz largely barren and exposed, except where 
some natural vegetatron grows. The problems of erosion, acid 
discharge, and other physical and chemical aftereffects of 
strip mxning generally are associated with orphan lands. The 
reclamation of orphan lands has been a continuing problem, 
although various procedures and financing methods are now 
being used to assist in reclaiming them. TVA's 1971 recla- 
mation provisions require the contractor to plant trees on 
orphan lands where a second or subsequent cut is made 

TVA has unsuccessfully sought Federal appropriations for 
the reclamation of orphan lands. The Chairman of TVAss Board 
of Directors testified before the Subcommittee on Mines and 
Mining of the House Committee on Interior and Insular Affairs 
in October 1971 that, in view of TVA's inability to receive 
funds to reclaim orphan lands, the Federal Government should 
give attention to the need for some type of program dealing 
with the reclamation of orphan lands. The Department of the 
Interior, in its 1967 report entitled llSurface Mining and the 
Environment,lt recommended that the Federal Government partlc- 
ipate in a program for the reclamation of orphan lands. 

The Appalachian Regional Commission, established by the 
Congress in 1965, can provide a maximum of 75 percent of the 
total cost of reclaiming strip-mined areas on public land. 
The States requestnng the funds to reclaim certain public 
lands must contribute the balance of the cost of the proJect. 
About $10 million was available from the Appalachian Regional 

31 



Commss~on in fiscal year 1972 for the Federal share for re- 
claiming publicly owned orphan lands 

Some States have establrshed their own programs for re- 
claiming orphan lands For example, West Virginia funds its 
reclamation of orphan lands by assessing an operator a fee 
of $60 an acre for each acre included in a new permit area 

We were unable to determine the number of acres of or- 
phan land which had resulted from coal furnished to TVA. Al- 
though a need to reclaim orphan land exists, the means of 
filling this need have not been definitely established Some 
alternatives which are now being used or which have been pro- 
posed are (1) establishing a reclamation fund by each State, 
(2) obtaining financral assistance from the Appalachran Re- 
gional Commission, and (3) establishing a Federal program 
for the reclamation of orphan lands. 

LACK OF UNIFORM RECLAKATION STANDARDS 

Some of the reclamation problems encountered by TVA and 
noted during our review indicated the need for uniform recla- 
mation standards. TVA has the authority to require adequate 
reclamation of the land from which coal is mined for sale to 
TVA but does not have the authority to require the reclama- 
tion of land from which coal is mined for sale to others. 
As discussed on page 23, TVA stopped deliveries on a contract 
because the contractor was mining on slopes exceeding TVA's 
limitations, Because the State's provisions had no slope re- 
strictions, however, the contractor was not required to stop 
mining at that site. Under TVA's current reclamation re- 

ements, TVA can prohibit mining on slopes exceeding 28' 
if the area 1s included in the approved mining plan. 

In another case TVA's contractor had completed deliv- 
eries under its contract and had attempted to reclaim the 
land involved. Before vegetation reached the point where 
TVA could release the contract, another contractor redis- 
turbed the same area in strip mining coal for delivery to 
someone other than TVA, The second contractorls operations 
negated the reclamation efforts of the contractor responsible 
to TVA, and TVA had no control over the second contractor. 
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The reclamation requirements rn the States where TVA 
buys coal vary conslderably from one another and from TVA's 
reclamatron requirements, Our review showed that Kentucky's 
requirements were more stringent than any of the other re- 
qulrements we examined, lncludrng TVA's, For example, Ken- 
tucky's reclamation requzrements specify that no strip mining 
be performed withrn 100 feet of any public road or stream, 
but the requirements of Alabama, Illinois, and Tennessee do 
not contaLn such a restriction. TVA% current requirements 
restrict mining withln 100 feet of any stream and closely 
parallel Kentucky's other provisions. However, TVA does not 
provide for elimination of highwalls caused by contour min- 
lng, whereas Kentucky specifies that terraced backfilling be 
performed to help alleviate the highwall. 

Similar standards among Federal agencies and States for 
reclamation of strip-mined lands seem to be necessary to 
achieve unlformlty In environmental regulation of mrnlng op- 
erations. Bills to establish uniformity of reclamation 
standards, namely Senate bill 993 and House bill 5689,have 
been introduced m the ninety-second Congress. 
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APPENDIX I 

KEN HEChLER 
4TH DlsrRvx WEST “lR@.lNlA 

-PLUS ANY VOLUNTEER 

HELPWECANGETI 

August 17, 1971 

Honorable Elmer B. Staats 
Comptroller General of the 

United States 
General Accountmg Office 
44l G Street 
Washmgton, D. C. 20548 

Dear Elmer 

The Tennessee Valley Authority bought 32 million tons of 
coal last year, whch 1s about ten percent of the coal burned by the 
entlre electrical industry. Half of ths TVA coal is strip-mined, and 
there have been many protests from areas m Kentucky where coal for 
the TVA fias devastated strip-mined land and polluted streams. 

The TVA farled to file an environmental impact statement 
m compliance with the National Environmental Policy Act of 1969 until 
after a court suit, and finally on March 18, 1971, TVA filed a draft 
environmental impact statement entitled “Pollcles relatmg to sources 
of coal used by TVA for Electric Power Generation, ” The statement 
mn&cates that m 1965 “TVA decided to require reclamation as part of its 
surface mmed term coal purchase contracts. ” The statement also 
m&cates that m “December, 1970, the reclamahon requirements were 
substantially strengthened to incorporate recent technolo@cal develop- 
ments. ” A copy of tls revlslon is enclosed, and as will be observed> 
it contams phrases like “as closely as prachcable” and “to the maximum 
extent practicable. ” 

I am enclosing a copy of an article which I wrote, entitled 
‘TVA Ravages the Land”, which appeared m the July, 1971 issue of the 
Environmental Journal. I am recewmg a wide number of reports that a 

THIS STATIONERY PRINTED ON PAPER MADE WITH RECYCLED FIBERS 
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Ilonordbl~ Elmer B. Stddt~ 
Page - 2 - 

considerable amount of land and stream damage 1s occurrmg as a result 
of surface mmmg for TVA, and also that the requirements for reclama- 
tion are madequate or that reclamation 1s simply uneconomic to perform 
in many instances. 

It would be most helpful for the General Accountmg Office to 
review TVA’s contracts for surface-mmed coal, including the nature, 
extent and effectiveness of reclarnatlon by TVA contractors followmg sur- 
face mining operations. Questions such as these occur, although this list 
is not all-mcluslve 

(l) adequacy of the reclamation requirements, 
(2)extent to which these requirements are effectively enforced, 
(3)methods of enforcement, e. g., I note no bond 1s required of 

the contractor to insure compliance. 
(4) mstances where TVA has permitted wavers or exceptions, 
(5)extent to which TVA accepts “as fultiment of the requlre- 

ments of this contract complmnce by the contractor with 
applicable reclamation laws havmg standards comparable”, 

(6) adequacy and frequency of mspectlons by TVA of the con- 
tractor’s mmmg operations to determine compliance. 

I note also that these 1970 requirements do not deal with the 
very serious problem of prohlbltmg surface mmmg where reclamation 1s 
not possible or would not be effective. 

I hope you will furnish me with a report of your fmdmgs, 
mclu&ng any comments or recommendations you belleve appropriate. 

Sizcerely, 

i Ken Heckler 
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AFPENJJIX II 

TVA'S 1965 RECLAMATION REQUIREMENTS 

11. Strip hnd Recian3"10. 0 ! f"n:s section wzli be lnclu~5eZ &i a:~y contract 

for strip or surface auger coai.) As rart of the consrderation for the aTBra cf' 

this contract the Contractor agrzcs to perform In accordance %qth tl>e 

followmg starfdards and to the 3&tiSfEctloLl of WA rechmatlon and.cor..aervat~on 

work upon all the lands TThich are affectef6 by the strlF rmn~~g (sncL&ng s 2face 

3uger) of any coal suppLe8 u.zcIer thz contract 

a Contractor shall, as closeu as practicable follomng the mining 

operation, cover coal faces an5 bh.ry ali toxic materials ~nclu~lng 

coal wastes am3 strongl,y acltl shales 

b Contractor shall seal off a2y breaktnrough to former underground 

runes 

c Contractor shall con&ct the mznlng zn such a manner as to keep 

the drainage free of spozi. 

d, Contractor shall control water from the runes and haul roa& 

by 

(I) Channeling runoff Into drainages either naturally 

non-eroc3lng or ma6e that way through construction of 

checks, or 

(2) By i~ounchents, or 

(3) A comb~,wtzon of (1) an6 (2) 

e. Contractor shall cover all holes at the face that have been made 

by augers 
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f. Contractor shall. graae the spoiL banks as necessary to provide 

for the reestabl~shmezt of vegetation. 

B* Contractor shall revegetate the hsturbed area mth trees (but 

mth TVA's approvad grasses legumes, and shrubs may be sub- 

stituted) so as to ensure that the disturbed area will be 

covered by vegetation ITell distributed throughout the entlre 

area. 

h. To the maximum extent prsctlcable, the foregomg work shall be 

performed at the same time the mining operation LS taking place, 

and all the above work shall be completed no later than 24 months 

after the dehvery of all the coal suppled under this contract 

unless TVA agrees to a longer period of time. 

TVA shall have the right to inspect the Contractor's mining operation and 

the lands involved from tune to tvne to deterrmne the Contractor's 

compliance Fnth the foregorng standards. TVA shall at alI. tunes be 

the soJ.e judge as to whether Contractor 1s complying with the standards 

above set out WA, In zts discretion, may accept as f'ul.fLLlment of 

the requirements of this contract compliance by the Contractor mth 

applicable reclamation laws naving standards comparable to the foregoing. 
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APPENDIX III 

TVA'S I.958 FtECWTION REQUIREMENTS 

(paragraph g) 

g* Contractor shall conduct rmmng and reclamation so that any 

spoil placed on the slope below the bench -11 be handled mth 

the obJectlve of preventmg landslides. Thus provlslon ml1 

generally control the bench mdth of the first cut m relation 

to the steepness of slope, the total volume of overburden which 

may be cast downslope, and the natural and proposed drainage 

pattern, 
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APPENDIX IV 

TVA'S 1970 RECWF&TION REQUIREMENTS 
12 Strip Land Reclamation Contractor agrees to perform in xcor(ance rlth tke 

fol.lowlng stayiaxds and to the satlsfactlon of TVA reclmatlor and cmservatlor, work 

upon all lands whxh are affected by the strip rmnmg (mnclud: ?g sulfate auger) of 

any coal supplied under this contract 

a Contractor shall, as closely as practicable folJsxing the nrS.ning 

operation, cover coal faces and bury all toxic materials including 

coal wastes and strongly acid shales. 

b. Cohtractor shsJ1 seal off any breakthrough to fomsr underground 

mines. 

c. Contractor shall conduct the mining in such a manner as to keep 

the drakmge free of spoil This will. include no mining activities 

(except building roadways) within 100 feet of any stream channel. 

d. Contractor shall control water from the mines and haul roads by 

(1) Channelmg runoff into drainages either naturally non-eroding 

or made that way through constructions of checks, or 

(2) By @xmhdments, or 

(3) A combination of (1) and (2) 

e. Contractor shall cover all holes at the face that have been made by 

augers. 

f. Contractor shall grade the spoil banks as necessary to provide for the 

reestablishment of approved vegetation and to improve the general 

appeareme of the mine area. 

g. Contractor shall conduct mining and reclasmtion so that any spoil placed 

on the slope below the bench will be hsndled with the objective of 

preventing landslides. This provisionwill require that all. organic 

material in the proposed cut and fill sections be removed and wind- 

rowed just below the calculated toe of the fill material. It will 
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, 

also control the bench wdth of the first cut in relation to the 

steepness of slope 843 foskws 

28O+ no surface mining 
26.~~ - 280 80' 
24.1' - 26O leg' 
22 10 - 24O 125' 
20.10 - 220 145' 

%'" - 2oo 
165' 

- 18O No restrictions 

In special. instances where slupe reduction is permitted, the bench 

widths my be exceeded as determined by TVA. 

No rpateri8l.B frm second or subsequent mine cuts will. be placed 

anywhere on outer one-third of the fill bench created by first mine 

cut. 

h. Contractor shall see&mulch, and fertilize by hydroseeder all spoil 

mterial on 8ll outelopes and other critical areas as deternrined by TVA 

within one week of final placement. AU other 8reas w&I& be &seeded satal 

fertilded on the same schedule. Immediate reseeding, remulching, and 

refe&lization will be required in case of all failures. During first 

winter planting season, deep-rooted trees and tildl%fe food and cover 

plants will be planted on all outslopes and other areas designated by 

TVA 8nd consistent with loug-range surface mansgemznt objectives. 

i.. As needed to help control siltation, contractor shall construct waa3.l 

silt besins in dr&mge chaunels below mining operations M required by TVA& 

j. Toth@mmdaum extent practicable, the foregofug MI% eha3.l be perfamed 

at the sametin~the&uingoperation is tak%ngpla.ce,andallthe above 

work shall be completed no later than 24 months a;fter delivery of 8ll the 

coal supplied under this contract, unless TVA agrees to a longer period 

oftinB?. 

TVA shall have tlie right to inspect the Contractor's mining operationSand the lands 

involved from time to time to detezn&ne the Contractor's compliance with the 
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foreeouq standards TVA shall. at all tzmes be the sole ,pdge as to whether 

Contractor 1s complying wxth the standards above set out TVA, In Its ducretron, 

may accept as PulfiJJment of the reqmrements of thuz contract compkance by the 

Contractor with applicable reclamation laws having standards comparable to the 

foregomg 
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APPENDIX V 

TVA'S 1971 SURF'ACE MINING 

RECLAMATION AND CONSERVATION REQUIREMENTS 

The followrng TVA Reclamation and Conservatton Requirements are applicable to all term 

contracts for the purchase of coal produced by surface mtnmg operations 

I Reclamation and Conservation Plan In order to be considered for award, bids offering 

surface mined coal to TVA must be accompanied by a Reclamation and Conservation Plan 

(hereinafter called ’ Plan’ ) approved by TVA Plans (4 Loptes required) may be submitted to 
TVA for approval at any time Each lnvltatlon to bid WIII specify a date by which plans 

must be submitted for approval In order to be consldered for award under that invitation 

TVA reserves the right to reject any Plan which falls to conform to these requirements, or 

with TVA’s policies as set forth In the poltcy statement entitled Coal Mmrng Land and 

Water Resource Protectton Incorporated in the Invitation to Bid, and any addItional 

pollcles which may also be rncorporated in the Invltatlon, or to approve a plan with 

modifications so that It conforms with these requirements and/or said pollcles This 

Includes, but not by way of Imitation, the right to identify certam areas as unmlneable’ 

during the contract term because of slopes geology, proximity to a stream, aesthetic or 

other conslderatlons related to these requirements or said policies This also includes but 

not by way of llmltatron the right to identify certain areas as ‘ unmineable” during the 

contract term because of the possibility tha? the requirements of Section II hereof may not 

be sufficient to prevent landslldes or other reclamation failures due to special crrcumstances 

In the propo?Td mine area Plans approved by TVA, together with any modlflcatlons, shall 

become a part of any contract awarded, and Contractor agrees to conduct Its mrnmg 

operations as prescribed therein TVA approval IS required for changes to or deviations from 

the Plan The Plan shall Include 

A A TVA or a United States Geologtcal Survey topographic map or portions thereof, at 

a scale no smaller than 1 inch = 2,000’, showing the mining areas and haul roads 

5 A specific location map at a scale of not less than 1” = 400’ mcludmg or accompanied 

by (an enlargement of the topographic map or portion thereof mentIoned In “A” IS 

acceptable) 

1 North arrow and quadrangle names.- 

2 Name and address of the bidder 
3 Date the plan was prepared and names of mdlvrduals or frrms responsible for Its 

preparation 

4 The location of areas affected by the mining operation, \ncludmg the mlnmg area, 

tipple, preparation plant, coal storage area(s), existing roads proposed new roads, 

and any other land use changes 

5 Adjacent mining operations Including worked out and abandoned mines on or 

withIn five hundred (500) feet of any part of the area to be mined 
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6 A desrgnatron showing the average slope in degrees of the area to be scalped (as 

measured from the map) at each five hundred (500) foot Interval along the outcrop 

of the seam(s) to be mined 
7 The name thrckness and location of cropllne for each coal seam to be mrned, 

together with a statement rdentrfyrng the proposed surface minrng method(s) 

(contour area auger, or a combination of these methods) In additron, the plan 

must specify how many mrnmg cuts will be made the sequence rn which each coal 

seam WIII be mined and the approximate points at which mrnlng will begin and end 

Any portion of any coal seam which cannot be mrned during the contract term 

because of these reclamatton and conservatron requirements must be clearly 

Identified and marked unmmeable 

8 The proposed drainage controls for the mine and roads, rncludrng the 

rdentrfrcatron of silt trap dams 

C The followrng general Information must also be furnished 

1 A complete listrng of the equipment to be used in the mining operation 

2 The plan and schedule for revegetatron 

3 A copy of the deeds leases or other documents authorrzmg the bidder to mine 

the coal rdentrfred in the Plan This shall be considered propr etary Information 

unless bidder authorizes otherwise 

4 Any forms whrch may be supplied by TVA requestrng mformatron concerning the 

Plan or proposed methods must be completed and returned as a part of the Plan 

5 Evidence satisfactory to TVA that budder has obtained all required Federal, state, 

or other regulatory agency coal mrnmg permits, certrficates, or licenses necessary to 

mine the coal offered 

6 A signed statement by bidder acknowledgrng that he has read these reclamatron 

and conservatron requirements and understands that the submitted Mmmg and 

Reclamatron Plan, and any modrflcatrons, ~111, if and as approved, become a part of 

any contract awarded Statements executed by an agent must be accompanied by 

proof of agency authority 

II Mmmg and Reclamation Rquwements All mlnrng and reclamation shall be performed as . 
follows 

A General On lands where any surface mlnmg IS conducted (contour, auger, or area) 

Contractor shall perform the following In addition to other requirements stated herein 

1 Properly handle and segregate toxic materials wlthrn the prt 

2 Cover the face of the coal the bottom of the prt, and bury all toxic materrals, 

metal, lumber, and other mining refuse with spoil to a depth of at least four feet, 

provided, however, that the coal seam may be covered by a permanent water 

Impoundment if approved by TVA This work IS to be completed as soon as possible 

but not later than the time spectfled in subsectrons I I B 5 and II C 3 

3 lmmedrately close any breakthrough to underground mines 

4 Refrain from all mining and associated actrvrtres wrthrn 100 feet of any stream 

except that roads may be constructed within 100 feet of a stream where approved 

by TVA 
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5 Control the water flow from the mine area and haul roads to mlnlmlze so11 

eroslon, damage to other lands and pollution of streams or other waters This may 

include constructlon of checks Impoundments, silt-trap dams and water bars In 

conjunctIon with other control measures 

6 Refrain from dumping or otherwlse placing any 5~011 outslde the approved mming 

area and further refrain from placing spoil In such a way that erosion or slides will 

likely cause it to go outside the approved mlnmg area In the event such material or 

substances do slide or otherwise go outside the approved mining area, Contractor 

shall notify TVA of such occurrence wlthm twenty-four (24) hours and shall take 

rmmedrate steps to mlnlmlze and correct the problem 

7 Roads 

a New roads, constructed for or during the term of this contract, shall be 

located, designed and malntalned to meet the followmg standards 

(1) No grades tn excess of 20 percent 

(2) No grades In excess of 10 percent for more than 100 feet 
(3) Culverts of sufflclent number, stze, and location to provide adequate 

drainage 
(4) Dltchmg crowning and marntenance to mmlmlze erosion 

(5) Revegetatlon rn accordance with subsection II A 8, of denuded areas 

adjacent to roads which result from road constructlon 
b Roads existing prior to date of contract award and used during this contract 

term shall be malntarned according to subsections II A 7 a, 3,4, and 5 

c k;ads used during the contract term and havmg DO antlclpated post cootract 

use shall be subject to the following lay-by provisions 

(1) Upon abandonment, culverts shall be removed and water bars 

constructed on the roadbed 

(2) Where practicable, the roadbed shall be revegetated In accordance with 

section I I A 8 a 

8 Revegetatlon 

a Grasses A mixture containing at least one variety from each of the two 

following columns with a mlnlmum of one-third (l/3) from each column, must 

be used 

Kentucky 31 Fescue Korean Lespedeza 

Serfcea Lespedeza Cereal Rye 

Weepr ng Lovegrass Kobe Lespedeza 
Perennial Ryegrass Annual Rye 
(Or others as approved by TVA) 

A mlnlmum of forty (40) poutids of seed per acre and fertllrzer contammg a 

mlnlmum of fifty (50) pounds of nitrogen and forty-four (44) pounds of 

phosphorus (equivalent to one hundred (100) pounds of P,O,) per acre must be 

used The grass seed must be planted on all spool or other disturbed areas wlthln 

seven (7) days after final grading and/or placement of spot1 on ary area 
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Immediate reseedrng and refertrlrzrng IS required In any case where less than 

seventy (70) percent of the seed takes hold and/or where bare areas of more 

than one thousand (1,000) square feet exist 

b Trees and Shrubs A mrnrmum of nine hundred (900) seedlings per acre must 

be planted on all outslopes spools, and other crrtrcal areas as ldentrfred by TVA 

at the time of approval of the bidders Reclamatron and Conservatron Plan or 

any modrfrcatron thereof This Includes the outslope of a prevrous unreciarmed 

cut where a second or subsequent cut IS made Such seedlings are to be selected 

from two or more of the followrng species wrth at least two hundred and 

twenty five (225) seedlings coming from each column 

Trees Shrubs 
Loblolly Pine Blcolor Lespedeza 

Shortleaf Pine Autumn Olive 

Virgtnia Pine Russian Olive 

White Pine SII ky Dogwood 

European Alder Multiflora Rose 

Black Locust Amur Honeysuckle 

Ash (Or others as approved by TVA) 

River Birch 

Cottonwood 

Flowerrng Crab 

(Or others as approved by TVA) 

The trees and shrubs must be planted during the first planting season 

(November March) following grading and/or final placement of spoil on any 

area Replanting IS required during the next planting season In case of all failures 

A failure IS defined as less than 600 lrvrng plants per acre and/or bare spots 

greater than ten thousand (10 000) square feet 

c Planting Deferments The plantrng of grasses, trees and shrubs may be 
deferred with the approval of TVA 

B Contour Mrnrng On lands where the mrnrng operatron produces a bench (contour 

and/or surface auger mining) Contractor shall perform the followrng addrtronal 

requirements 

1 Conduct the mrnrng operation so that any spoil placed on the slope below the 

bench WIII be handled with the ob)ectrve of preventrng landslrdes To accomplrsh 

this scalping shall be requrred above and below the coal seam and the bench wrdth 

of the first cut shall be controlled In relation to the steepness of the slope as shown 

on the following tabulatron 
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BENCH WIDTH MAXlMVMS AND 

SCALPING DISTANCES 

Slope Above Coal (Degrees) 

Less than 18’ 1Fs"200 20°220 22'24O 24'26' 26'28' 2e.O 
Slope Below Scalp SOlId scalp SolId scalp Soltd ScalpSolld scalp Solld Scalp Solid scalp SolId 

Coal (Degrees) Above Bench Above Bench Above Bench Above Bench Above Bench Above Bench Above Bench 
Scalp Below CXal Width Coal Width Coal Width COFil Width CCXII Width Coal Width Coal Width 

COal (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) 
Less than 

18O NO RESTRICTIONS 

ls" 2o" 128 114 121 106 117 100 113 95 110 91 108 86 106 83 
159 feet 

20°220 118 106 113 100 109 94 106 89 104 85 101 81 100 70 
156 feet 

22'24' 109 98 105 92 101 87 98 a2 95 78 94 75 92 72 
151 feet 

24'26' 98 88 94 83 91 78 88 74 86 71 a4 67 a3 64 
145 feet 

26' 28* 80 72 77 68 75 64 72 bl 71 58 69 55 68 53 
130 feet 

MO&~ than 
28 NO MINING 

In some Instances such as where slope reductton IS permitted, the bench width 

controls shown on the tabulation may be exceeded as determined by TVA 

2 Refrain from placlng any spoil from a subsequent mine cut on the outer one third 

(l/3) of the fItI bench created by the first mine cut (see diagram In section I I I B) 

3 Conduct the mining operation In such a manner as to keep all streams free of 

spoil 

4 Pick up all coal wlthln thrlty (30) days following removal of the overburden (For 

the purpose of this provIsIon, overburden shall be considered removed when less 

than four (4) feet remains above the coal ) 

5 Smoothly grade and backfill the final bench to slope toward the hlghwall at a 

grade not to exceed ten (10) degrees and In a manner that prevents depressions 

which may accumulate water (except for water Impoundments approved by TVA) 

The grading schedule shall be as follows 

a Where only stripping (no augerkng) IS Involved, grading and backfilling must be 

completed within fifteen (15) days following final cut coal removal but in no 

event shall It be more than fifteen hundred (1 500) feet behind the final cut coal 

removal 

b Where only augerlng (no strlpplng) IS Involved, grading and backflIIIng must be 

completed within fifteen (15) days following the augering but In no event shall 

It be more than fifteen hundred (1 500) feet behind the coal augering 

c Where strlpprng and augerlng are Involved the augerlng shall follow the strip 

coal removal by not more than sixty (60) days and the gradmg and backfilling 
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shall follow the coal augerrng by not more than fifteen (15) days but In no 

event shall it be more than fifteen hundred (1 500) feet behind the coal 

augerlng 

d Notwrthstandlng the above schedule modrflcatrons may be made by TVA 

when crrcumstances warrant such as when ram or wet condrttons make grading 

and backfilling rmpractrcal and reasonable time extensrons are needed provided 

however that no area shall be left ungraded for any reason for more than SIX (6) 

months after Its rnrtral disturbance 

6 Bury all toxic waste as soon as practrcable, and where such wastes pose an 

rmmrnent danger to a stream, they shall be burred rmmedrately 

7 Grass revegetatlon as provided In subsection II A 8 a shall be performed by 

hydraulic seeding equipment A mrnimum of 1 500 pounds of wood fiber mulch per 

acre or an equivalent amount of other types of mulch approved by TVA, shall be 

used 

C Area Surface Mrnlng On area mines as defined herein Contractor shall perform the 

following reauirements 

1 Grade and backfill the mined area to approximate orrgrnal contour There shall be 

no slopes rn excess of ten (10) degrees and no debressrons to accumulate water 

except for water Impoundments approved by TVA 

2 Grade spoil abutting adjolnrng unstrapped lands as required by TVA 

3 Grade and backfill so there are not more than two (2) ungraded spool ridges 

behind the pit being worked The spoil from the prt being worked shall be 

consrdered the first ridge Where mrnrng IS susoended, terminated, or completed all 

grading must be completed within ninety (90) days thereafter Notwrthstandrng this 

schedule modrfrcatrons may be made by TVA when circumstances warrant such as 

when rain or wet condrtrons make grading and backfilling rmpractlcal and reasonable 

time extensrons are needed provided however that no area shall be left ungraded 
for any reason for more than SIX (6) months after Its initial disturbance 

4 Grass revegetatlon as provided in subsectron II A 8 a may be performed by either 

hydraulrc or agricultural planting equipment 

5 Except where an approved Impoundment IS to be created, Contractor shall bury 

all toxic wastes as soon as practrcable and where such wastes pose an immment 

danger to a stream they shall be burled rmmedrately 

III The followrng defrnrtlons and diagram are applicable to these reclamatron and 

conservatron reauirements 

A Defuartrans 

1 Acid overburden-Rock mater131 with an Inherent acrd forming poten+ al 

2 Approved mining area-The area between a proposed cut and the calculated toe of 

the fill, as described In the Reclamation and Conservatron Plan 

3 Area mrnIng-Surface mining of areas having slopes below the coal seam less than 

18 degrees 
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4 Calculated toe of the fill-That pornt on the slope below the coal at which the 

outslope spool should come to rest and be stable 

5 Contour mrnmg-Surtace mlnrng of areas with slopes below the coal seam of 18 

degrees or more 

6 FitI bench-See Diagram In subsectron I I I B 

7 Highwall-The near vertical face of overburden remarnlng after a strip mine cut 

8 Initial dtsturbance-Movement of overburden 

9 Landslide-An unantrripated movement of outslope spool 

10 Outslope-See Dragram In subsection I I I B 

11 Overburden-All earth and rock material which lres above a natural deposit of 

coal 

12 Percent grade-Measurement of slope derrved by drvrdrng the elevation drfference 

between two pomts by the horrzontal distance traversed between the two pornts 

times 100 

13 Road layby-Planned abandonment desrgned to mmrmrze erosion of an unpaved 

road 

14 Scalp-Removal of all organic material on the orrgmal slope surface above and 

below the coal and Its placement Just below the calculated toe of the fill 

15 Salt trap dam-Any structure placed across a drainage channel to retain silt laden 

waters (generally of earth or rock construction) 

16 Slope reduction--The practice of push‘rng downhill a portion of the overburden 

deposited on a slope so as to better distribute its weight and lower the angle of 

repose 

17 Solid bench-See Diagram In subsection III B 

18 Sporl-Moved overburden 

19 Stream-Any watercourse exhrbrtrng flow at least SIX (6) months per year, and 

any other watercourse so designated by TVA on the bidder’s Reclamation and 

Conservation Plan 

20 Toxic wastes-Coal associated materral wrth an acid formation potentral (e g 

rash, bone, partings) 

21 Water bar-Water drversron structure built across a road to mrnlmlze erosron {log 

type recommended) 
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B Diagram 

LEVEL 

IV These requirements are to be liberally construed m favor of mlnlmlzlng envlronmenta] 

damage and any disagreements conLernmg the scope or meaning of these requirements shall 

be resolved rn favor of protecting the environment It IS agreed that TVA shall be the sole 

judge of the meanmg of these requtrements their apphcation to a particular situation and 

of the Contractor s compliance therewith In all cases of failure to comply with these 

requirements lncludlng Contractor s Plan (and any modlflcatlon thereof) as approved by 

TVA TVA may In addltlon to any other remedies, exercise IZS rights under Section , 

Terms and Condltlons by refusmg to accept further deltverles unttl Contractor has provided 

assurance satrsfactory to TVA that the operation can be conducted In accordance with these 

requirements 

V TVA may, m Its sole dlscretlon, waive any of these requirements No such waiver shall be 

effective unless made In wrltlng by the contracting officer 

VI TVA or Its assigns shall have the right to enter upon any of the land affected by 

Contractor’s mlnlng operation at any time and without the necessity of gcvlng notice for 

any purposes related to enforclng these reclamation and conservation requirements or 

observing mlnlng or reclamation completed or In progress 

VII To assure satisfactory performance of these requirements It Is agreed that 

A For contracts having a delivery term of one year or more TVA WIII establish 

maintain and be custodian of a reclamation account In an amount equal to two percent 

(2%) of the first year face value of the contract For the purposes of this prowsIon the 

first year face value of the contract shall be determined as follows 

[first year’s scheduled tonnage] times [(the awarded contract price per ton) 

minus (In the case of coal purchased at an f o b destlnatlon steam plant 
price, the transportation cost per ton as quoted In the bid) ] 
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T\JA will until such time as the account IS fully funded, or at such times as the fund IS 

depleted on account of work performed as provided In subsectron C, wtthhold from 

Contractor’s lnvolces an amount to be determined as follows 

4 percent of [tons Invoiced] times [(the awarded contract price per ton) 

minus (any applicable transportation cost as descrrbed above);j 

13 For contracts having a delivery period of less than one year, TVA WIII establish and 

maintain a reclamation account In an amount equal to three percent (3%) of the face 

value of the contract The face value of the contract shall be calculated and the account 

funded In the same fashion as that set forth in section A above 

C The reclamation account wrll be maintained by TVA until all of these requirements 

have been performed to TVA’s satisfaction In the event Contractor falls to perform 

these requirements to TVA’s satisfaction TVA shall give Contractor written notlce of Its 

nonperformance, specrfyrng the particular reclamation and conservation provision(s) not 

performed If the work IS not then performed to TVA’s satisfactron within 30 days, 

TVA may perform such work by using Its own employees, by contracting for such 

work, or both Regardless of the method used by TVA to perform such work, It shall 

have the right to use the reclamation account funds to pay for the direct reclamation 

costs plus applicable overheads, and general and administrative costs during the term of 

this contract Without ltmltlng In any way application of the requirements of this 

section, the provlslons thereof shall be applicable during the contract term m the event 

contractor mines In an area ldentlfled as Qnmlneable” on the plan, whether or not the 

coal therein IS delivered to TVA In such event, TVA shall have the right in addition to 

all other ffghts hereunder to require such extra reclamation work as it deems 

appropriate provided, however that the cost of such extra work shall not exceed the 

sum of $2,500 per acre 

D The reclamation account will be credlted at the end of each calendar quarter with 

Interest at the rate of SIX percent (6%) per annum, computed on that quarter’s 

reclamation account mmlmum balance Followmg the satisfactory completion of all 

reclamation work by Contractor or by TVA under the contract, the reclamation account 

balance on hand will be refunded to Contractor 

E In the event reclamation costs, Including overhead and general and admmlstrative 

costs, exceed that covered by the reclamation accourlt, Contractor shall remam liable for 

all such excess cost 

Vlll In addition to these provisions, thl$ contract and the performance thereof shall be 

subject to all applicable Federal and state laws concerning reclamation provided, that 

should any standard or requirement of these provisions exceed a comparable standard or 

requirement in any state or Federal law then the standard or requirement contained In 

these prov\slons shall govern In the performance of thrs contract 

IX TVA reserves the right to require and Contractor agrees to perform over and-above the 

requirements speclfled herein any “special or additional reclamation work” which TVA 
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deems necessary to ensure that the mlnlng operation complies with TVA’s overall policy for 

protection and enhancement of the environment TVA agrees to ( ompensate Contractor for 

the performance of such work In an amount to be mutually agreed upon before the 

commencement thereof No work performed by Contractor shall be deemed ’ special or 

additIonal reclamation work ’ for the purposes hereof unless It IS so designated In wrltlng by 

TVA 
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TVA'S STATEMENT ON 

BACKGROUND lNFO?3MATION ON TH3 DEVELOPMENT OF 

TVA RECLAMATION POLICIES 

For many years there has been substantial legislation concernmg 
underground mining, but until recently very little legislative or 
regulatory control has been applied to surface mmmg. About 1960 
TVA began to encourage adoption of surface mine environmental pro- 
tection legislation XI the states m which it procures coal. By 
1965 only three of the six states m which TVA then acquired coal 
had enacted such leglslatlon and TVA decided to require reclamation 
as-a part of Its term contracts for procurement of surface mined 
coal. TVA believed this not only would result in reclamation by 
its suppliers but also would serve to promote better reclamation 
by the industry 111 general and stimulate the enactment of needed 
legislation. By 1969 all states in the area from which TVA pro- 
cures coal had enacted legislation requiring reclamation, but with 
varymg degrees of effectiveness. Since that time TVA has supported 
strengthening of these statutes and substantially stronger laws have 
been enacted 1~1 several of these states. In addition, WA has sup- 
ported the enactment of federal reclamation legislation. 

TVA regards its reclamation program as a temporary one which wiL1 
continue until such time as adequate regulation 1s established by 
appropriate state or federal units of government. It must be rec- 
ognized that, smce TVA has no regulatory authority m this area, 
lncluslon of reclamation and conservation provisions U-I TVA's coal 
purchase contracts 1s entirely voluntary on TVA's part. To the 
extent TVA's contract reclamation requirements exceed the require- 
ments of applicable state laws, they represent increased costs to 
TVA not experienced by other power producers. It must further be 
recognized that TVA does not dommate either the Appalachian or 
midwestern coal markets and that in the recent era of coal supply 
shortages TVA has had to take into account in the strengthenmg of 
its reclamation provisions the posslblllty that producers might 
rather sell their coal to other buyers than meet such requirements. 
Despite a critical coal shortage 1y1 1970, TVA strengthened its pro- 
visions in that year and again substantially strengthened them m 
1971. 

Over the years TVA has conducted and participated XI numerous research 
activities relating to reclamation, and the results of such research 
have been employed in the development of strengthened reclamation 

May 22, 1972 
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requirements. For example, TVA has experimented wrth and sub- 
sequently required the use of hydraukc seedmg equipment for 
the appllcatlon of seed, mulch and fertlllzer as part of the rec- 
lamatlon process. Hydraulic seeding has now become the generally 
accepted seeding method IJI Appalachian mine areas. Smllarly, 
TVA research has resulted xn. the development of requirements for 
the use of speclflc types of trees and shrubs m the reclamation 
process. The varletles involved grow quickly, are well suxted 
to rnme area sol1 condltsons, and have been selected to provide 
wxldllfe food and cover. TVA 1s contlnulng research efforts, 
lncludlng a pr0Jec-k to test the feaslblllty of virtual complete 
hlghwall elrmlnatlon 1n steep slope contour rnme areas. 
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